Alveolar hydatid disease in man is endemic in southern Europe and in Asia, but the life cycle of the cestode involved has never been completely worked out. The Eurasian form may be identical with that occurring on the Bering Sea islands; however, confirmation will depend upon experimental infections using Eurasian cestode material. Alveolar hydatid disease, apparently first recognized by Virchow (1855), has been studied by several investigators. The work. of Deve and Posselt has been especially important, and the problem has been reviewed in detail by Dardel (1927) . Although the writer wishes to point out the possibility that the two forms are conspecific, it is not considered appropriate to review here the voluminous literature concerning alveolar hydatid disease.
It is the purpose of this paper to present a detailed account of the histogenesis of the larval stage of echinococcus species from St. Lawrence Island, based on material derived from laboratory infections.
MATERIAL AND METHODS
The natural final host of echinococcus species on St. Lawrence Island is the arctic fox, Alopex lagopus L., but sledge dogs are also frequently infected by ingesting rodents harboring larvae. Experimental infections were initially established by feeding infected vole liver to captive arctic foxes. Voles and other rodents were infected at first by feeding gravid segments taken from foxes and dogs autopsied in the field, but the entire cycle was later established in the laboratory.
For the present work, gravid segments of echinococcus species taken at autopsy from foxes were used to infect rodents. Immediately after the death of the fox, the intestine was opened and the contents washed out in cold tap water. The cestodes were concentrated by pouring off the supernatant fluid and were freed of debris by repeated washings. The presence of eggs was confirmed by use of a dissecting microscope. Rodents to be infected were anesthetized with ether, and the eggs administered by means of a glass tube directly into the stomach. Entire gravid segments were introduced, and the number of eggs administered to a single animal ranged from about 400 to 2000.
This study was based on experimentally induced infections in laboratory-reared field voles, Microtus pennsylvanicus Ord, obtained originally from the eastern United States. For observations on the earlier developmental stages, subadult voles of uniform size were used. No differences in susceptibility or in larval development correlated with age of the host animal have been observed, and both subadult and adult animals have been used in the study of the later stages. Other rodents have been experimentally infected (viz., Ondatra, Peromyscus, Clethrionomys, and other species of Microtus), and comparative observations were made. Only a small amount of human material was available for study.
It was not possible to obtain for comparison early developmental stages of E. granulosus larvae, but infective cysts were obtained from naturally infected moose (Alces). Materials from an Australian wallaby (Wallabia) and from man were also compared. Infected rodents were killed at desired intervals, and tissues were fixed in 10 % formalin or in formalin-acetic acid-alcohol solution. Tissues were embedded by the paraffin method and routinely stained with hematoxylin-eosin and Weigert's iron hematoxylin with van Gieson's picro-acid fuchsin solution counterstain. Special stains were applied in some cases.
RESULTS
The primary locus of infection in rodents was, without exception, the liver. Larval development in this organ, beginning the first day after infection, is described below for the common field vole, Microtus pennsylvanicus.
At 20 hours.?Necrotic foci up to 140/x in diameter, involving a relatively few hepatic cells, are visible. There is some leukocytic infiltration, with macrophages and a few polymorphonuclear neutrophils. The larvae were not observed.
At 26 Larval development in other rodent species.?Comparative study of infections in other species of microtine rodents failed to disclose any differences in larval development. In a few cases vesicles of unusual size (up to 20 mm) developed, along with those of more typical appearance, but this was also observed in the common field vole.
Metastatic spread of larvae.?In both natural and experimental infections of long duration, secondary foci of infection in the spleen, mesentery, peritoneum, etc. were frequently observed. These originated through metastasis. The dilatation of blood vessels resulting from the larval growth apparently is adequate to allow bits of larval tissue to pass through into the hepatic vein and thence into the systemic circulation. It is probable that such larval tissue originates as exogenous buds which gain entrance to the blood stream by perforation of a vessel wall.
Intra-abdominal larval development.? A very small quantity of germinal membrane containing a few scolices was injected through an 18-gauge needle into the abdominal cavity of a subadult vole. This animal, as a large, breeding male, was killed 160 days later. An ovoid mass of larval vesicles, measuring 10X15 mm, was found free in the abdominal cavity.
Microscopically, it was evident that development was not entirely normal. (Rausch, 1953) . It is concluded that in this case host-species occurrence is significant, since it has not been possible to infect microtine rodents with E. granulosis in the laboratory. It cannot be considered that larval form is influenced by abnormal host-species occurrence.
Various authors have described the slow rate of development of E. granulosus larvae in sheep and swine. Dew (1925) The proliferation of secondary vesicles is essentially endogenous insofar as E. granulosus is concerned, or, at best, exogenous production is infrequent. The mechanism of secondary cyst formation has been reviewed by Dew (1926) . He concluded that true exogenous development of secondary vesicles does not occur, and in this he disagreed with several earlier writers.
CONCLUSIONS
The larva of the St. Lawrence Island cestode attains its alveolar form by means of a rapid rate of proliferation of exogenous secondary vesicles. This also explains its ability to invade host tissue so rapidly, and with such a malignant effect. It is concluded, then, that ability in the St. Lawrence Island cestode to produce secondary vesicles exogenously constitutes the main difference between its larval development and that of Echinococcus granulosus.
